*%sp@cenet - Document Bibliography and Abstract 



1/1 "<-v 



METHOD OF PHOTOCATALYTICALLY MAKING THE SURFACE OF 
BASE MATERIAL ULTRAHYDROPHILIC, BASE MATERIAL HAVING 
ULTRAHYDROPHILIC AND PHOTOCATALYTIC SURFACE, AND 
PROCESS FOR PRODUCING SAID MATERIAL 



Patent 
Number: 

Publication 
date: 

Inventor(s): 



Applicant(s): 

Requested 
Patent: 

Application 
Number: 

Priority Number 
(s): 

IPC 

Classification: 
EC 

Classification: 
Equivalents: 



1 EP081 6466 . A4 
1998-01-07 

KOJIMA EIICHI (JP); CHIKUNI MAKOTO (JP); FUJISHIMA AKIRA (JP); HAYAKAWA 
MAKOTO (JP); HASHIMOTO KAZUHITO (JP); KITAMURA ATSUSHI (JP); MACHIDA 
MITSUYOSHI (JP); NORIMOTO KEIICHIRO (JP); WATANABE TOSHIYA (JP) 

TOTO LTD (JP) 
r JP1 1 1 53701 
EP1 9960906906 19960321 

WO1996JP00733 19960321 ; JP1 9950099425 19950320; JP1 99501 17600 19950406; 
JP1 99501 82019 19950614; JP1 9950182020 19950614; JP1 9950205019 19950708; 
JP1 99503261 67 19951109; JP1 9950354649 19951222 

C09K3/18; C08J7/04; A47G1/00; C03C17/23; F21M7/00; G02B1/10 
C03C17/25C . C09K3/18 . G02B1/10B . C03C17/ 23 



AU5014096, r AU718733, BR9607868, CA2215925, CN1129659B, CN1184498, 
DE19681289T, l"~ JP2001 0260 70, r US6013372 . r W Q9629375 
Cited patent(s): EP0590477 : EP0433915 : EP06 36702 : JP631 00 042 



Abstract 



A method of making the surface of a base material ultrahydrophilic which comprises the step of coating 
the surface with a layer containing photocatalytic semiconductor material such as titania and the step of 
photoexciting the photocatalytic material to adjust the angle of contact of the surface of the above layer 
with water to about 10 DEG or less. When this method is applied to the surface of a base material such 
as mirror, lens or windowpane, the growth of waterdrops is prevented and the base material becomes 
highly antifogging. The articles treated by this method do not undergo any deposi tion o f contaminants 



on the surfaces thereof and are readily cleaned by rainfall or washing with water. 
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K X o T# 19 £ t < l±g* ro**P*Jh £ ixh J: t U ft o /c 
KSf±U>X 0 
[1S*J!3] it^ftg*ti> 
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f^t : 

axe* ; 

«rE**(«tt*|-ft«:*Bli)6i-* i kciH fries w^ffi 

tot, w-jtaa-aia^Rv/xii^iKtittEJio*® 
icj£**f,«4Xg ; 

tioT : 

mimm-rbJMt ; » 

*ffl**«1-*I8i: ; 

tot, tt*S»»J6*;Rl^Olli***:tirE»«>£ffi 
tci£tf<ib-£*Xfi ; 

■fifex&^x : 30 

^w^x^itsiit ; 
mv&itim&*m * ^ le-r * c t u * »> *»e« 

Kl£j&*lb-£*Ifl ; 

<b tt h v > xomgift&o 

Mtiot : «o 
^RKl USUI -C5tKfittt*»{«t» * * tr« -et» E W > 

x<7>sffi£®$-f axut ; 

tt*«#»**;8^/Xli***1RE«©SEffi 



mms k. mm xjtmm&*mmm * $ tr i -eat* $ ti 

l9E3tlltiitt*t»«r jtBiBi-* - k U J: ■} flSEHOjEffi 
#*a#*»*»tf/'Xii*»*ffiE»«3EE 

\ziz.tfb*ti>T.m ; 

1 0 ] ft* l if /x«4*»u 

i o T aw*««*f*** D * L < liH* W fcESitt * tz 

*i**-r a xgt ; 
*jt«n=aw-c*»*tt**#*»t*tr*-cs»Eaw 

DlrE**fflttt*r»«:*BbiB-i-* - t iz X *) UtriBif <0«ffi 
Z*t<Dmteftlz$ig.Lxm5' BTO«*tti:4L, 
tot, #*S^SB*S.y f /Xli*?S«rfltfESW*B 

ud:**t>**xs ; 

iwE#iMitt*m * ytmrn-t & z\ nz£ *) mam <»$m 
%&tff>mmftiz&it.Lx¥3 5- iaT«>*amtt*s-r 
aa*ttu«:-rxat ; 

7J s *b-^4XS ; 

Mt^ot : 
SWfcHHrraxgfc ; 

3fc«fc«ttt#3MM*»«r*trii-C«E*#«3*iH*:tt«1- 
iilt ; 

1ttE#tt*m#fl-*jftBtljei-4 - t K J: •) «rES«0*ffi 

**t«»ttftc«i»L-cft5' jaToa*!t»cft-rx 
et ; 

/4 ? p>*4Xg ; 
^fc4*?gj£ftte.it:7yj£o 

[ 1 3 ] y,m\im<DWim.*&x-$> x : 
s«ri-*xgfc ; 

3t*«ttt##»*t»*$trStll6Sl»:aWft*T«iEaW* 

<omwz®w?z>T.&t ; 

i»E*««itt»ft«: jtae-r * - 1 * 9 *E«o*ffi 
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officii w&tt^mz&mzm.Mt'rz z t \z x *> % 

[0 0 0 2] 

■x*>£#7*, aftossar^*, ia»^u>x, fe^tf 
&a«-»«o a > a v * soii Lif l 

[0003] aj^^aa^sujttTL, *ffl*^««i*S5 

?5 ? Sv^ L T J: «9 * § 4 RMft L tz&ffi HjSSi" ft 

*i»a«* f ^-eaatt* f ftT u mx\miftm*&2 
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So 

[0004] mi K*«*li*£tt*a* 
M^I^tt^I^^tL^o rtasfci' 

iftwg^7^^iiaou>x, rta»u>x*»*WB 

ffiig, =*$OK -7*?tfcVMi'Mi/> *;> hOv-;VK, ft 

20 ii>p njfi|-c(± & v> 2 HJBl-c* s o 

[0 0 0 5] JSfilco J:-? aSUfl^ftT^SffSffifc 

*^*So HHi ¥3- 129357^- (ESl/^ H >) Hii, & 
tzfeTfrii 'J*»*i:i: $ J&g-J-* £ £ K J: >9iS55Sco 
[: t * i 1 35 s t 4 5 ft^B** ft*flf $ tit v»& 0 L 

[0 0 0 6] ^^^5-68006-t ^ > U-m^) U 

ffl^^ntv^o :o/7 7H*fto*^8Mft 

Jg, p. 237-249, HfSfT* 1986) U 

[0 0 0 7] 

so miz#ii2>fizimizmfrx%2tLtzi><Dx$>^x, 
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[0 0 0 9] *§£9}<Oitl<DBm*, SUFIt^^otS 
it*»«)*ffi*:a&Ti-*o •eolS*. H*coil 

[0010] »*»**m*£iRof5*u*, 

7 7 ^ co J; 9 * jastt^flcft-^, *SHj«fitt^, *s±a^-co 
*ltv»* (fines** w fl*tt±#»^f5ife<&ffijiRtt 

^ffi" x B*fta#ftttiraift£*ft** *404*\ 198 
9^10fl, p. 15-24) o t£*tf>a&"CW\ Jt*^»4t > 
<7)^*i£E*jk1-£/s:#t::t±* 0 y r f77Jl/tnxfi/> 
(FIFE) O J: 9 *»*ttOi»^ff i Lv^f i 

L^£#X-<b*lTV*£ («»?\ 44^, 1995^5^-t, 
p. 307) o 

[0011] «e-r% ^7X14^^7*7 b#'j7-t»i» 40 

*" . 1995^1 JI30B) o :^MW 

Whs tt±**-Cft*S*i&*llll»*0*i:0«ll* 
(±2 0* *»<b 5 <T *tO&f&£3 ? 3 0-4 0 

ft* L^"Tv^T% :o^77 h*"y v-o^flg«i«S 

[0012] J /c> r * y ^»J!i. 7 * y iu > y so 
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^^^^7^1^ 7^y;v^^v>«!i, 
v * - *-& ir/x ii # y -f v v 7 * - f <nm^m *> u * 

#y 7* y ;uK7;i/*;Vi*xA^«#4irri*5>«r 
^a^^a7K14^m ? r1iSg^^TV^ 0 Ctt^OiRTKtt 
^3R-C07Kk^fltftii^^V>5 0- 7 0' S 
»ttft»«r* < *tf«lMWK J: *»*»Ul*lL 

[0013] *§bw<om<vgm±, 

pJtfe * ft ft gUtte o |» ffitt&tt i3 J: If* (O « S * 
[0014] 

^*©#a] *«W*«±. 

ftLfco »L<tt, *ttMEttf-^-7«:*^»-C*ibje 
Lfcii%, 0° BIT, X 0#L< t± 

i±*»«*3W**tfl.^ e> ft * »««tto*HMIttt 3 - t- 
r/^i:J:orttB$W 0 *»**»#^)/<> K^^ 

Tjctt (superhydrophilicity) " X«± "^STKtt^ (sup 
erhydrophilic) w <0fflgli, * t OSttft LT 

»5* ^T^iSJSo^TKtt (fiP*)7jcStitt) tSEft-J- 

"jBft^Cft (superhydrophil ificatio 
n) " Xli "SS7jc>fb^>5> (superhydrophil ify) " (Oft 

[0 0 15] *tt«ltO*lBecJ:oTiBC**H^«a 
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Dimmit, dz*rttw»uBiWi-*w 

ft¥t \z is v * r t£**0 h fix v > * jttt«MS^ t«7cEJS5 K 

&J&Ltzm*l±mm&%ZM : xLX A- K 
((? ) *£flKU jE?LI±*ffi*«**BMfcLT 

OY§1£g£3iS ((? - * ■ OO OBtffcaxRJfcK iotft 

MMklzX 4>ft< fcfc 2o*>.£K*$v> 

T> »R^*»Mtfl9&»UHi-*tt*0»fti:^aL3flr 

?L»awfc»«R*DfcH#-** - 1 ft < t# 

ftii, S^EI-**-?^ ^^;v^S<t««0J:-5ft*«i«t 

[0 0 16] f£2tc, ft*. *»«ttt»t*xRlBUJ: 
*»KO»SHi*tt)li^KS^* <Hl00nm 

^it^v^jgi t>ftv^#x.f>tL*rv^ e 

*ti. ^IttiKWK^kaxRiSu^^^R^^lBtJi^ 
* jft fc fl?.W- L ft it fitf SM<7> jg»3Mfclije - <b 

ftv^t**5tB$tL^o *5*<b<ii, %m&<oitmkft 

(CH) ^BTMfc¥»***i*£i:fcJ: *K Sffi^jBa 

>^oSM^-jaKJS^a*'ft$n^ft ttf, 

[0 0 17] *HM»ttt3-T--f >^ 
ho stJSi-a-fcTfc. *««tt=i---r<f >/r/'J*E 

^*^7*<bft&*frfrU«i, **<TH*Sii*aSSft 
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iWti^citttKy^Ho *«ffctt=» 

«SSftjtUJ:oriBa*tt*«l«FL, *vMi, 0*1$-* 
tt<o«H*tiaaii, S**T60J:^ft^rt. B sWT^^^^ 

10 ««tt**i-&o 

[0 0 18] ftfficoaaTK^fbJi^offl^uc&ffl-t^c 

jg*ffi*!S«-r*o *»WtcJ:*Ltf, ^AjfettJKttn- 

mmm, m&mmm. awM)*^*:**^*. 

jfe*V>X. «Wl/>X, SUH«U> 
20 Xe7)<fc ? ftU>X ; yjXA ; Wb*WR&0>W? 
7s ; SK^> fta*M, 1MB. if*H> »± 

te&U if**, S±¥> x^^-^K 
*&(OJ:9ft* , 5«ft^JRK^7^ ; KB«X«±^#-^ffl 

30 [0 0 19] 5ttt«S14 3 --r-f >^^«x/jaWSS*t^ 

*MfflJRB5^7^^ffiau>X^;v^ 7 K7)v-;vK 

^>^^-«ft7jcK^d:^-5)^T% BHftL^BI»Oft*» 
^JgfltSiift^o =KoT, »R^a3Pt pJStt «r?t(81- 
40 iitaWS, *M*&a«>*£te*:«KU S^^f^ 
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[0 0 2 0] »tt*Mfti;:E«3nfc«ttStt*WD Q n 
[0 0 2 1 ] *»«^Mfc«^fcjftUi3V>-CW\ *§§^ 

-t > > k ^ > ^ - k -en <b oa.*^*?-^ x«i-?- 

[0 0 2 2] m*mWi^f5titiZtLb<O%0&i&lZ&m 

ill*. *»ii«o*ffio(£»4:(Ejti-*c:i:A*-eS4o 
[ 0 0 2 3] 
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1-& t ^ izitmmw&^z&ft-tz ztizx*) *»«ttt 

[0 0 2 4] 3£4*75 f y7^f-^^^^J:d«:*i»attO 

*m-e»ft $ fix w & jft* $^rv> 

mr. ft. %L<l±M*X~mttlz&$ia-T4 

[0025] ytmm 

«\ f-^-r (ticb) * f *tifiLK * 

[0 0 2 6] t LX&Ti-? -Htfr-f-frO^ 

Sci-&c:t^-c&*^i:"C**o fit*. ;vf;Hf^- 

[0 0 2 7] IU2 AtC^L/c «t o 1 0 

(ch) o«"C*ffiic^t*»*^n, 

[0 0 2 8] *&W<0%Mmit='-'?4 >^U«fflpTte 
4ffiOjtjttfi|fc LTIi, BUSLfciO^ ZnQ SnO 
2. SrTiO, VO, H2O, Fe 2 0<7) J: ^ 4ftRR^ttt^ 

\z&&jtmtmmi>*ft&irz><ox^ mw*mm (ch) 
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[0 0 2 9] M^'7X^l/>X^J: $U«B*t 
0. -Mi-*uf, it<n=f 

1 2co^Si 2 a !Elca*^nrfi64i»««ttXiiB 
n \z % jtttffltcofi^- 1 4 *&«BtfMfc<a» 1 6 MfcE-fr 

**6teX«i»£tto>«WB i 2 <b Kifctt & £ fc 

Ltz M jBS3M4 (superhydrophilicity) " Xli "BU 
7M4<^> (super hydrophi lie) " <F>mWi t i> <F> t 

LTffi5cS*l.*fctf>-Clifc<. "jggl7K1± (superhydro 
phi li city) " XI* M jBS;M££> (super hydrophi 1 i 
c) B OfflR^*tO««ftH»l|LL-Cft5- ttT«>* so 

(HP^>*iHtLtt) **i*u mate, "mm 

7Mb (superhydrophilification) " X<± "SSMtfbi" 
4 (superhydrophiiify) " <7>ffll&a*. £ <7)jg 

>y«i*#uaf< lt «>««*«■«: *«u ttc&Mt 

-ft* * b 4 * 3t»«t**»*tfl- 4 ffi* £ *+ * O 
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2vmtt oases wucttofc ti*Lft * 5 

[0 0 3 0] MJgK^^-T^ttfltUJi&jftlllMUl^JB 
ft 

£ g S. <r>m 81*14 * Mi" * SSJfctt tc flEfi rt: ftttSfcit ^ 

**SJM4^*~T (T^*--tfXii^ 

Kli, ^cov^ii^^ffi*»ffli-*-k^-CS&o 
[0 0 3 1 ] (1) *«f-^>^*^»D*»»i:K* 

HffiKXti^^T 5 veoJ: d 4*D**»»iWI9J* 
t?»fl L fcflL a* 6^ ^SotJc^P * m$i 2 * tt ifi b X It 

^\zm*KM tmftmt tz'<k, a^»*:^^u-3- 

-^^ hXiif-^ >07-fef - 9 4 

[0 0 3 2] (2) iif^ft^»t:Ui^if^ 
i@f ^>ft^ WiiX, Tia4XiiTi(SO)2 0K14 

f- ^ > * ft i oot: - 200t <o -ce* $ ■£ ^> - k 

[0 0 3 3] (3) *y>^U J: 
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9 > <D 9 - ¥ v Y H»t#B*-C«* M - A SrSB 
(4) ttticSJt 

fflKtUi^fiK-cfi^ c 4oot:-50o , ctJL±^iaK"e^ 

^^:H ? fl^o 600 < C-700 < Cia±^7UKT^)£-r 
[0 0 3 4 ] (5) ffittWlb*WBJft 

[0 0 3 5] y'J*^f^7^^^)fe«i 

t±, 5-9 o^en-%, »a L<i±i 0-7 o^e;v%> <£ 
*9»£ L< It 1 0-5 0*;1/%K1-* v 

[0 0 3 6] (1) T'f9-*?MXl±frm'M J f L 9-T 
(2) »5t3KvU*<0«rIK# f h7i^v 

->7 >. ^<7)x h77;v3^rv'>7> ; * tl «b OflflTk* 
Sftt^^y^-iv; x<i¥^:&T-;S3ooo&To* c 

[.0037] (3) mfcMrt-rvftimit (T9><0 
*9>it&m, XliTia 4 XtiTi(sa)2^J:o^MiSf- 
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(4) *E5E®f-^-roHSrlE# (f^or^^y 

ft, Xli:Tia4XliT](SO)2COJ: -9 >fb£* 
ft) ^jgjftUte^vij^oflirlE* (#Utf, f f7x 

h*vv?>\ f F7^V/n^v->7>> rh^n 
-7 P D^yy7>> rf77^yy7>, tF^ 

^y->7>> ^^-r F77^^yy7>; -?-*t<b<0 
»I*jW(P»"C** "> 9 y ; X»i¥^^fi3000m 

[0 0 3 8] K<taK^^^-r^<b 

ld\ 1 -9 511%, »S L<iil -5 011%i:t* 

(1) T^^-4fMXti^^-^S^^-TOS : fi:^k 

(2) ^5EJBf-^-rot»Kflc (fr/^7;^^rv 

[0 0 3 9] i«I^y l i^>iS 
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mU^. m^tt*)* ^yi/-3-fr/^ d->u=i- 10 
[0 0 4 0] 5Etw> MttoJ:3*flttlllXVfllS&aW£ 

1- & k , are z £K k ie i: k Bttimii- * - fc ^ 

«rfflttinxi-*it^-c§*o HttiDxauJi, 20 
* jfcKjiBi- *t if v y 3 - > frf-n *r 4 iztSGLtz 

*tt*«ij#u »*jCTQ-tdftartBiw<ro*-c 
t ^a*tt * nat- s^-fc tr^>^o 

[0 0 4 1 ] iWSftUli, >**hy*n;v 30 
>7 ^f^MjrDAy7>, h 'J > h*v 

D***vv7>. h y t-7^vv7> ; -31 f- 

hy> Kvv7>> xf;VF'Jx^yv7>, xf- 
;i/ h 'J ^ V/n^yy^, if^ h U t-^h*v 
•>7>; n-yn^h'J^n^->7>, n -/n 
hijynAy^, n-yo^V h U ^ h*vv7>> 
n --/Dtf;i'PJxKyy7>^ n - 7o fcf ;V h M >f 
yyn^yy7 n -yntf;l/ h 'j t -7 h^rvv 40 
7 > ; n -^*>;i/ h y ^PJVv7 n -A^yjV b 
1; 7*nAv7 >^ n-^y^MJ>^yy7>, n 
-A^y;l/MJx^yy7>> n -^y^ h ! M V 
7*o^yy7>, n-Myil'MJ t-7^y->7 
> ; n - f*> ;V h U * n ;v v 7 > > n - r*v ^ h 'J 7° 
A->7>x n - fy ; V h 1 J > f^yy7>, n-r'viV 
h'jxh^yy7>, n-fyJl" h 'M V/n^yy 
7 > ^ n - f v ^ b 'J t - :/ h * v v 7 > ; n - * 9 2 
t~s)V F'J^D^y7>, n - * * * fv ^MJ/oA 
>7>, n-t^fy^M)^Kyy7>, n-* so 
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^fy^PJxf^yy7>> n - * * * fy h U 
>fV7 , n^yy7>> n-t^fyi^'Jt-7f 
^ryy7>;7i-^PJ^D;l/y7>, 7xx;i/fiJ 
7*nAv7>^ 7xx;i/MJ> ^yi/7>, 7i-^ 
h iji ^yy^A 7i^;Vf'H vyo^yy7 
> N 7i-^b'J t-7h^yy7> ; f^^D^y 
7>> f F77*D^y7>> f f 7^ h^yy7>> T 
h -7 x h v v 7 > x f F77*Kyy7>, v > h 
->yJ.h*->v7> ; y>^v^a^y7>> V** 
;W>7DAy 7 >> y>f;i/yVKyy7>> *>Vf 
;l/vX Kyy 7 > ; y7x-;l/y^D;Vy 7 >, v7 
i-jVy7DAy7>, v7i-;i/v?> Kyy7>, 
y7x-;l/yX^yy7> ; 7 i — ;Wpt +)V v ^ D ;i/ 
v9>„ 7x-iMfiVy7o^y7>, 7x-i^f 
;Vy>^yy7>^ 7xx;V^;i/y , X^yy7 
> ; h 1; ?u)V\l Yu >7>. Pj7 , DA^FDy7 

MJ>h^rvtKov7>, FUxh^ybKDy 
7>, h } )4 V/n^yli Kn v7>> t-^h 
^yt Kn->7> ; tf— ;t, h y ^ Djvy 7 >, if^;v b 
>J/o^y7'A tf^;Vh'J^ h^ryv7>^ \£=-)\> h 
'Jx^yy7>, kf xi ;V h'J'f V/n v v 7 > , 
tfx^f 'j t -7^yy7> ; h y 7 )V*w?u \£ )V 

Y g ^n;i/v^>, h l J *7;v^- n */n h y ynAy 
7>\ h y 7;i'tD7 > n tT;V h y > h ^rvvv >\ by 
7;vtnynt:;i/ PJxF^yy^y, by 7^07' 
ot:>h'J>f y v v 7 > . h y 7 n y n M 
)V Y y t-7*^yy7>; 7 -/ , Jy^y7"n tf;i/ 
p< f;i/y> Kyy7>> y-^'Jy K+v/o tf;w> 

fjl/yxh^ryyyy, y - v K^^/O Vf/l/ h } ) 
* ^yy7>> y-^'JvK^yyn^b'Jxf^r 
vv7>\ y -^y v K^rv/o h 'Hv/n^ 

V V7>> y - ^y v K^v/D tf;V h y t -.yf^ry 
v^>;y->^T^y o^y'/nt , ;Mf;Vy> 
->v7>, y->n^ , Jo^y7 , Dt:;Mf;i/yxl- 
**s*sj> s y-^r^'Jo^y^n^MJ^^ 

yy7>, y-^3 ? 7^ , jD^y7 P nb';VMJx^y 

>7>. y->n^ , Jn^y7 , D h U >T vyn,f 

^r'>V7>, y-^r^'Jo^yyn^MJt-r 
Kyy7> ; y-r^ ^D^Mf;^ h*VV 
7 y -7^7 , n^Mf;WyxKyy7>, y 
-7 ^ yyo^ h y > Kyy7>> y-T^yn 
feT;V MJx^yy7>> y-7^7'D h y >f V 
7*n^yy7>, y -7^ / /D^h 'J t 
vv7> ; y->^*^h^Dtf;Mfji/y> ^yy 

7 y-^i^yFynt'JMf^yX^yy^ 

y ->;v*7 r h 7"n V:;v h y > h^vv7 y - 
^;v*7 p h/DtT^ h y J. h*vv7>, 7 ->;v*y 
hynbT^h >M V7"d^#v->7>> y~^;v^yh 
•/otfji/hy t-rKy->7>; /?-(3, 4-^--k 

3r v -> ? O ^v^r y;l/)Xf jVh'J> h v v 7 > . /? - 
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(3, 4 -X^VV^DA^yjl/)if;V F'Jxh^y 

[0 0 4 2] v'jn-^ifeRoAWftfllKfcTTttttW 
%t2>tz*b\z\*^ 3^7c3B«S!vn^-9->S: 1 0*;v% 

[0 0 4 3] ttmifSSSiJ^^SP 

[0 0 4 4] /g. Cb, X«iZh-eK-tf>r$n.^jttt«|t 

mum* tt*aa:«k ftp D o^<7)*®^^K^t>/c 
[0045] ytft&mmvmm 30 

*»*lttt3 - x <f >^tcti, li:, Pu Pd, Rh, Rlk o 

*ftM1rZ>z\ttfX-$ho 
[0 0 4 6] itmi& • **WU«# 

7 * * u > x^awnifeftff u 1 o rufe-r h z. t 

- ri±413nnfiiT. Kft»li344nnfiJlT\ KffcEf&ti 

387nn£iToai^aL-e*]ftei-* - 1 a*-c# * 0 *n« 
K*tt0 3y7^^w>x^«jism»u$f>^ 50 



20 

ft, jtftfefiK^aeuJ: *)Sffirt*jg&2k<k£*i*o 

*5pJ 4 i b i:jkll*i:4ift4**Hli: * ») fttttttt g 
&Kj»ig£ft&o 
[0 0 4 7] jfcBfel±, *ffi<0*fcO«ttftjMfc5' 

T'#*o HftKli, 0.0 0 lnl^cniOjK^afigft-Cjfe 
[0 0 4 8] TfeMlitt^-T-^ >r**?-*-7**y "J 

g& $ ft h \z % % ms. xytmm * & <o t 

M4 Lv> 0 
[0 0 4 9] 

W«aj] JaTO*l(i«J±*5ftMoKJi±^)fiJfflRrfBtt 
4r a ^ <0 m * ^ & ^ 1" 4 O "C * & o 

(0a^)4 *E) 6fiSat*£7K6afiSBt 

r b 7-x h^vv7>coiD*»»»»J»J^ LT36%i6K 

Sit ffi^tcJ: fJ*«(±*!»i-*<0-C> tR#iE*rttl 

L. 80 < C^iaKT-ft«$^:^o f h7Xh 

4r v y 7 > liftD7K5^^ S »t T 3feT v 7 y - ^Si ( 4 

b^y^^ >Ti(021*)4 (Mrck) 1 IfSU^ 
T-7D-3-f^ >^feUJ: »9^*t/Co 
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- 7U^^LT45/ig/cn? t Ltz 0 f ^xF^rvf^ 
[0 0 5 0] Z<DJfyXWLZ 1 - 1 0^^^150 

MLT, ? - T £ 7 ^ * - *tfMf- * - T « 

* > a* # ? * attt a* <b ^ ? ~ r a - r -f > r * \z mk 

LTilfcSflsU #lRK-t#fc. 
[0 0 5 1 ] # lK3R-*»BIBW»rUtt«L^a, 20W 
<o7fr-J4 ^77^ (BLB) ^TfeiT (H^m^U FU 20 
OBLB) ^ffl^TlWoaiUO. SnW^cirfO^^flBjS 

#3K»*»fc 0 # 2K»t# 3tt»^*t^«« 

ftftflMfcajRIM* 1 " TAofco Jgftfefti*> 7O0i/ 
l J > v ^ h l&ftmm iz £ riTF t J£30#f£ £ SO £ L 

# 2m$<Dmm<D&iztt^zm^<DmM±o- x 

etSTKtt^^LTto CtifcitU # 3 
[0 0 5 2] ^U. # 2R»fc# 3ttfi-Kov*-c\ |»* 
ti. 500ni<7)lf-;fr-tC£WC<Or§£300ni A*U ^V^T 

*)M:£x-mmLtzo # 3tmx-im<nmMi±ik^x*m 

[0 0 5 3] # 3Rfttli, aoSffifcffc<btfofcBI» 
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*»iiIiLfc**«:»Jtt4 : <: ft < JcBUt^oT 

[0054] nmm 2 

KSttii- v U * - 9 — Tfrh ft a - r 

*vv?> («ft*MIS) 0.69g tr^*--trM^*-7 

VOV (Blft¥, TA15, T^etlO.Ol/iirJ l.07gt^ 
^y-;V29.88g <h^7k0. 36g£rI^U >^ 

x-f > Affile J: 0«*>*Hfcifc*Lfco £«o»*tt2055* 

ELBSjtefl"£ffl^T 0. SnW^cniOfigJBETttlttllB 
»n««rlHltL, #l«ft*»^o C^>«t^*ffi^*fc 

igtt^colI^iiO 0 -e*o?to # 1^4-^ 

7fefti^i4=J-x>f >^OftV^NFL3HOV^T^ffl0IJl i: 

1 ¥mx~i±. m<vmwizttMLtz7kmi±mmizfctf<z>x 

[0 0 5 5] ^Sfe0lJ 3 

*5g*->y*0»K*r»j(tLfc. *u/36*«2tB* 
con-x^ >^Sffi*r^^l--a-x>f >V&\z£ *) V 

>xoiffii:i*Lt«, tt2oj^mfti5ot:^iat^(s 

v tin*** yr-x-t&mztitzx-'T 4 >y*v>x<r> 
mmizMOLLtzo z<Du>x*&Bm&mizfomLtz 

a^ani^to. 5ni¥^cii?wBBK-Cttl»BI 
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XtJttLfco »^BI»URtt*36«c:olRil4:»*Lr 

r -f > ^ * « fcfiffll co U > X \z liS ■? I±£ < £ C 4 
fctc:*>. £<B^a*(OW>Xnt±BI»0 4*i«3&*fta 

[0 0 5 6] ^| jfeffll 4 

?»-C*o/Jo 20WSfe*jt*T 0K£, FL20SV* 

[0 0 5 7] ^tJfcflg 5 



ffiJi<OR!Pti2 0nnfC*ofc 0 XtfcffU tRI«U, 
IMC J: o T ttfl.^*ffi**i*ft^a*tt S *»• 

tZo 

[0058] 6 

T\ fO±i:itff^^7oM^Mt> fflS^R 
fl-*t#fco iftfeOff^Sfc^^SOT;. 475t\ 50 
0^. 525TCoaK-C^L^o »*X»EI!fr-CW-<^: 
fcd*, 475t\ 500*0, 525t^iftK-C«aLfe«» 
tco v>T #7 * - -tfSl«0«SR^ 9 - 7 rt*tfcffi £ it, 
* - T i?T + 9 - -tf MfelaSf- ^-7i:»$ 
tiT ^ £ O aWftB Sitfc i)K 450t: -Cft/fc L fcRfi- \z o 

"To 
[0 0 5 9] 

[*1] 



CO 


BLBRB$#tt& 

C ) 


3 B«<Z> 

&mn c > 


S&fttfl C ) 


1 4 0t0 

SHBA r ) 


450 


10 


13 


15 


23 


475 


0 


0 


0 


0 


500 


0 


0 


0 


0 


525 


0 


0 


0 


0 



[0060] 3u frbfrfr* x i u x 475r. soot:, 

525 1: coSS-e«JS ?n7t^- -tftt A#HS $ it 

ttmuztitzo 45orT-^at 



®<o&&iz<>tixmMn&mui-&zt*mm2tLtzo 

475*0, 500t:> 525 < CC0i b lS-C^L/cMS-UA^^ 



(13) 



W.2 9 2 4 9 0 2-t 



25 

[0061] mmm i 

1 i:|W|#tCf-^-TU^»LT45/ig/cn? t Lfco 
^7^S*»:l"Cl-l 0 5frHfti50ta>i&Ri::« 

»0*ffiU 0 . 5 nV^cn? <D#9UmBt-C$) 1 «fB*^» 

fcflHWLfco «HA«%« (OVX150) HJ:9*tOft 

mmzmfcLfztzh, mMmts m x~$>^tzo z<nn 

V #OJ§tf*^iE£^TfcV^T-. 50013 "CO «flt*lC 

mmm*o' iz*&nm<D»&&&imm-r&iz*>\z 
nam 1 <o <t 3 k ~> y * o + r^s * ^4 $ * fc^a* 

[0 0 6 2] HJfe#J 8 

>^tc«t »>&«^*>R*:«»u soot:oiaaT-«fis; 

ffiv>ri»oSii:o. 5 nWcn? o#tt»HKttttH« 
*r«M*L4**&, ^M^ffl^fl (OVX150) U<J:>J*fc 

fc*tt»«)J!Mtfc J: *) tf?Aft<D$mittBL<D&fr1tlz 

m&ztizzt tmmzntzo 40 

[0 0 6 3] ^ifS^J 9 
Wftl50CoiSUtn«»+&zkUJ: i), 7 + *—£M 
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«-cfti«piB*^«*BB»Lfco *M*BPJ&fto^# 

0) tiSLfct:*, «ttftli0' fio/: 0 

T\ ^O^tfl-tcSfe^Tfefl'^fflv^TO. 0 0 4nWcm 

fco 4Bmztfy7,mzMs*vk£frtffztZ?>, 
S8 93T £ v > r ail * SmiSL \z X o r # 7 * «<oSE 

[0 0 6 4] Hifcffil 1 0 

if^7 7> (Blftf, TA15 ) 

*4:il^L, f F7xF^rvv7>i:f^r^^ 

h ^jn Y**si'y>t*9-7V)\>t<Dm'&\±, T Y y 
.x F^vv7>^«v'J JJlZ^&Ltzfe<nisi) U t 

^^-rco^tft^i-* v'J ^oiJ^tcm^Lt. 10 

^:Lf: 0 iftt^a-f- >f 1 OcdzgAov 

J: <l Lh tt20»IB«&150t:oiUEt-«*i- ^> - ^ ^ 

#l. r7"^--tfM^^^T^^^■^ft^v , ; 
jatLfco iftfeottftt ianitwuik«Lfc*, blb 

CQ^, 5/ "J *OSJ^^3 o-=e;i/%^J:u f 5 o^e^%o 
K»icefe**<TS:fflv^T0. 0 0 4nW / cm<0^iftHB 
ST 3 Bn*fta*HMtUftitfc£ RR»+i±R» 

[0065] %mm 1 1 

x h 7X Kvf^ >Ti((DQB)4 (Mrck) 1 SSgB^: 
^ 9 J - ;v 9 SSSB oiS^i® USDTK^PPPffiiJSJ tLt 
36%tSKSr0. laSSS^SOLT^^^T^-f-^ >^ 
»tf*:J«HLfco -^-f^ >^?t«^ 1 OcirfflftO 

>f >?fk\z£ *))£%iLtzo W1$mi±?- ? ~7\z&&Lt 
45/i/g/cn? ^ L£o ^i:, Cin'bOTyv^lg^ 1-10 

»wfti5ot:oiaftu««F-r*i tizx xh^^h 



(14) 
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SM^ffl^TO. 3 nWcn? OJHKT 2 BBSMiffi 
n-?- J tfM'1-?-7tzl1rX%<, jtttUt^f-A' 

[0 0 6 6] UMifl 1 2 

v y 3 - > ^ - x >f > ^ 

&fcv^«jllcH-t*fc<P-C**o t LT 1 0cnlZ9 
•tZ>tz*>^ fftv'Ja-^itMUo zz<Oiz*>, B 

[0 0 6 7] 

mitftmiz£^T%it-f2><D*&3±'t2>tz*>^ mm&i& 

lltUy'Jn-v^Mo J:»)#L<li. T±9 so 
-t*if^TV> (Blftf, TA15) kflrJie "^7 

[0 0 6 8] :^i$lffla»^#iRWSffii:i* 
U 150tOz§^T-®ttS-g\ 7t^-t'If^^7$i 

L, #2tt»«r»fco #2ttfti:H^*iI*:ffl 40 

v^TO. SnW/cirf^flBjgr-S BNIKftftfrBiUttU #3 

R R R 

I I I 

— 0 — Si— 0 — Si— 0 — Si 
I I I 

0 0 0 

I I I 
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[0 0 6 9] *MMM*tiro# 2 Rfl-OSMA £iffi;6L 

^ k - 6 > 7 0* x$>vtzo # iWft<DmmnimfcL 

tztZZ, 9 0'-e*ofc o 5C> #lt*fi-K# 2«» 
id*. «ttftli8 5" Xh-otZo £l±*e>, v'Ja- 

[0 0 7 0] HiStf!) 1 3 

mmmi 2<n# 2W&\zfcmt*m^x 2 2. smWcn? 

o/: 0 7 *7 > * ^ y" Ml/fcI2 6tf)y*7 , 7K75l _ o # ll£ 

IU6 0y'7'7"Cii*-r# 1 "C^-to [1660y'^'7^# 
HBi"&iw, # 2 1£^'7^>* yv0 y' h /Mi45v*T* 

*§fcfcf-*a*B*>fc*U &ifc2970cm ] C0ffi«H(isp3 

ti&o tfcoT, # 2M*4-^(iC-^^^«i-^-k7& ? 

[0 0 7 1 ] # 41£?4^^>*^ MWcisv^Tii, 

jft3ft2910cm 1 <7Migi3 £Zf2910cm* OfiB<7> V>0**UC 

\£-?-hm*bhlxtt:^* Z<nftt>v)\z, jfc^oocm 1 <d 

urn ^tr-* ic v^ioo- rts-fr»*#«3&*B a 
ti. SHttmratacr, ^^locm 1 *>tiiifci*sp3i& 

2970cm 1 O©glCJisp3ffiffi;tt.ii(0C-rtS#3ft^#SI 
^tcii, TISO-teS: (1) tfty^->W(^) 

a: (2) r^ti^y^-viift 

[0 0 7 2] 



-0- (1) 



50 



(15) 
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30 



OH OH 

I I 

— 0 — Si — 0 — Si 
I I 
0 0 

I I 



OH 



[0 0 7 3] 



— 0 - Si — 0 



(2) 



[0074] susw 1 4 

7yx*y? at*t U J: 0 t+ & O *r ttJhi- ft 

-f r/^^ill/:o >^i££ 1 Ocm 

Tt^W^r^V TA-15) fcHuffi 

5%, 10%, 50%, 8 0 %K&£ <fc 9 Ulil 

tZo 

[0 0 7 5] ^^on--r * >^ffi*v i ; ^->m&Wi 

*f*fco # 1 -# 5Rfl-UBLB***TSrO. 5nWcn?<0 

li , Krtift £ HKM- L X t * t A <i# 

£>*i£v> 0 .rtUCttLT, f^-7^#J^ ? l 011% 40 

JBL±0#3-# 5K»U^^TI4, *tO«)ttftl±3" 

5 011%t 8 0ll%O#4^t# 5t*fl-MJV*T 

ftijli^tft^ofco # 4l^^2^fB^BgBfflcScM 
Lfc*, (CAX150) Ui»|*t08»ft 

[0 0 7 6] mtkffl 1 5 



t\ 1 OcnfigftoaSfcOT^ U^lifiOgllclRf 5 

/n- h<7)^?-T<7)§!j^ii, 3c*. 5 011%, 6 0 
11%, 9 0ii%T^o/: 0 H*I*SM& (JIS) H6 

[0 0 7 7] ^ffifllj 1 6 

tZo # 1 R»*> h7/3-f mmitO. 03// m #2 1*^ 

hBiliEl*0. 2^m #4RftOh7^3-hWli0. 
6/iin # 51£f4<7> h y ^3- hjgl?l±2. 5 ^mT^o 
£o *^OKft^BLaS**IUJ: *) 0. 5nWcn?Ogt^ 

m^tzo g#iH9^)^7 7i:$to 
[0 0 7 8] H19<7)^7 7^^»/i>^ i^U, v^'tL<0 

ofjo f-^-r^h 77*3- h<7)^H 4:0. 2 

*Ltf*OT#t J: 4*fe^e - * w t tftobUX^Zo 
^(Ommmt, Y 7^3- 0. 2/inflLTUi- 

v>4o # lRft^f)#5ttfi*:wT>f/i.>^ 



(16) 
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*ff-)V* >coSJS7^3 P pni;:&& X n \'J£\ 

L^o T^^-9fa\zmAfrh 8crri7)S£g|CO£ :6C4 
£fgl 0D(7)^7 7l:Sto HI 0 0^7 y it, 3fett«t 10 

fe*LTv»***fcHttt»t«5EWBfc l±-J&1" Li>m C-C«i 

[0079] mmm 1 7 

f^7*ffy'j3-VH44 - 20 

•T J > ? 

1 2 £Hl*<a*l3#-C\ 1 OcniSftOT^ 

h*JB*Lfco 7t^-^flf^77> (Bl 

ft*, TA-15) ttME "?y *JJ" <OBWl (h V> 

[0 0 8 0] ^OififflttliEtttT^U^Afi^* 
U 150t:^iaKTWt$-fr, 7**--tfHf-*-7tt so 

ClOtW^BLBS:*<I*fflv^T0. 5 nW'cn? OjfflST 1 
**»ft«se» (CAX150) -CfflJgLfcfcC:*, «®>£ 

S4^^S3 H^i-o 
[0 0 8 1 ] 

[§*3] 40 







2awa 


3iHWffe 


0* 


2' 




3' 



[0 0 8 2] S3^P>»WJ:^:, jttt«|EttSffiSr- 
IfilWcfttiiii, ttgL^<TU^^Sif B 1i: 
jfi S*1±7!i f ^^i- * o 
[0 0 8 3] ^JSfl] 1 8 so 
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7^is^ii:teiv >; a <Dwm t te^Bf- 
»K*S£S;u ioR»t500t:<oaK-e«|jS;Lr, * 

£«**~7*7+*-*I^*-7K*»3-*i\ #1 
# lR#*>SffifclM%*>fL»« 
U SCft^^E)l20c m^i C6U20W9B 

U # 2Rfl.4rf»fc 0 KjMUSItKJ: 5, 

<fc ») Kfto«ffi^a*ft*nfco # 1 Sftt: 6 B 

j^tCfco Jfcfc, # lRfti# 2WRt 7-^7^ A# 
7XSi:ov»rtii;fttft«:H^^o ^Biffi (Escherichi 
a coli VBllOtt) *— *Sfc?*f^fc*§M*»fc» 

^<OfS0. 15nl (10000-50000CFU) £l0cn£g^<9 3 

frb& £3500^ ^ X OHRgtC 3 o fl-Wflp.S* L 
10 iri(50±gfta*K@JKU EttLfc»tt*»iMl^ 

U *»WO*#**r*aC>feo 
04#*I4 7 0%£l±-C*ofc* ff , #2R»"Cl±10% 

^a^&tcii, mtfvmwtf&mizmfcitztiztziix-* 

[0 0 8 4] ^iS^iJ 1 9 

mmmi tH«ojttt, 1 ocrrizg^^v-^^-f 

as-eflfcss; iti^f ^ - r * r -r 9 - * - 7 
szmz-tt, m±frh&mocm<Dtzz?>{z&w:Lfz2ov/ 

<nBUB£±ttlzX ORAUKMttt: 1 jHBHU*i-4wt 
fi^JB-CK-tr>^$iifc# 2^l-^?#/Co #2^H^ 
7-/7^^7^«MI^# 2^fl-i3<J:^# 1 
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ttft*fc*Lfc. BSfttt<0*aE«±, Kfl-lcA*l!fcft*<t [0 0 8 5] 





TMKDtmn c ) 


mm. 




1 0 


#0fcL 


#itm 


9 


#o&u 




5 0 


#0*0 



[0 0 8 6 ] IC, # 2Rfl.ii # lttfttV-^-fA «UttafcL^ 0 e*«:S5i:*to 

#7*«0**KBLB»*<T£ 0. 5ii^cn?^**MiU!R [0 0 8 7] 





xtotmn r ) 


mm®. 




3 


#0&L- 




4 9 






5 3 


#0*0 



[0 0 8 8] 8MftO# 2K»i3 J:tf# 1 «ft 

&t* X tf# 1 |ft»*cov>rii*Mo*#*« 7 0 %J9L 
itio/:^ # 2 f*fl-Tli 1 0%*lt*o/: 0 * 

U4 WHJBg#iT*K«U 0. 3ril¥ / cii?^)**MlLW.K 

>*>|&£$li l 0 ofca*. # 2R^-TMi^* 

[0 0 8 9] ^Sfe0O 2 0 



u ^orft^-ffi^ i ocnmn<DT? y frffimfonmm^ 

rt^-i:lf^7 4 /^ (TA-15 ) t3lf% 

113, SIilitIii:MLTO. 0 8 mfiSRT-A 
fco CORfl-tCBLB^TcfJ^fflV^TO. SnW^cn? 

«i9t ^*ftt-# 1 Kfl-t r * y ^»ffifiuo^ 
fco y )v®mfcxi±ikto>mmft\±i o' t-&*k 
50 (OSttft(i3-9* T-*>5. *0«ifei:4*»-pfco ffiB 
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36 



m± 7 0 %fil±TNfe-pfc**. # 1 Kfl-T-ti 1 0 
[0 0 9 0] HJfiffil 2 1 

t% ^ _t * - r <nwm £ L , 500t:<7> 

a Jt -C* J£ t T & £?B * 9 - T £ 7 ± 9 - -tf S * - T 
3fcfc, ioWRt:fi4iK0. 111% 

CDtttf fc S £K 6 TKfO® H2Pt a 6 • 6H>Ofc?ti£ i 1 ni 
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